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In re application of 
Noel GABARD 
Serial No, (unknown) 
Filed herewith 

DEVICE AND METHOD FOR TREATING 
THE SOIL BY AERATION WITH WASTE 
STORAGE 

PRELIMINARY AMENDMENT 

Commissioner of Patents 

Washington, D.C. 20231 

Sir: 

Prior to calculation of the filing fee, please amend 
the above -identified application as follows: 

IN THE CIxAIMS ; 

Amend claims 3, 5-7, 10, and 13-17 as follows: 

--3. (amended) A device according to claim 1, 
characterised in that the lower face of the carpet comprises 
at least a type of protruding elements with respect to the 
general plane of the lower face. 

--5. (amended) A device according to claim 1, 
characterised in that the through opening (24) for the tool 
comprises at least one chamfered edge and preferably the rear 
rim (24') according to the forward direction of the device. 

--6. (amended) A device according to claim 1, 
characterised in that a deflecting member (15) is fixed to the 
frame, whereas the said member is placed at the rear of the 
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ejection area of the cores so that the ejected cores (8) are 
thrown back onto the receiving member. 

--7. (amended) A device according to claim 1, 
characterised in that the receiving member comprises at least 
along both its free lateral edges rims (21, 21', 105) intended 
for maintaining the waste on the receiving member. 

--10. (amended) A device according to claim 1, 
characterised in that the receiving member is modular, whereas 
the different modules (102,103,104,108,109) are connected 
together by dismountable joints (106,107). 

--13. (amended) A device according to claim 11, 
characterised in that the lower face of the rear section (104) 
comprises chevrons . 

--14. (amended) A device according to claim 1, 
characterised in that flexible carpet is made of an elastomer 
material, in particular a reinforced material, advantageously 
a reinforced polyurethane material . 

--15. (amended) A device according to claim 1, 
characterised in that the receiving member (101) is divided to 
form longitudinal bands, extending from front to back, notably 
into two bands (108,109) hinged together by at least one 
dismountable joint (107) . 

--16. (amended) A device according to claim 10, 
characterised in that the dismountable joint (106,107) 
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consists of an elongated member linking rings that are 
staggered along the hinged edges of the transversal sections 
and/or longitudinal bands, whereby the said elongated member 
is a flexible cable. 



characterised in that it comprises a means enabling to unfold 
and/or to raise the carpet . 



for treating soil by aeration consisting in sampling cores 
from the soil with tools, then in storing them in the device 
of claim 1 comprising a flexible carpet, characterised in that 
the cores ejected from the tools and falling onto the upper 
face of the flexible carpet, are stored (8') and in that the 
carpet rests on the soil by at least a section of its lower 
face . ~- 



changes made to the claims by the current amendment . The 
attached page is captioned "VERSION WITH MARKINGS TO SHOW 
CHANGES MADE". 



--17. (amended) 



A device according to claim 1, 



--18. (amended) Method for implementing a device 



REMARKS 



Attached hereto is a marked-up version of the 
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Benoit Castel 
Attorney for Applicant 
Registration No. 35,041 
745 South 23rd Street 
Arlington, VA 222 02 
Telephone: 703/521-2297 



VERSION WITH M2^KINGS TO SHOW CHANGES MADE 



3 . A device according to claim 1 -eae 3-, 

characterised in that the lower face of the carpet comprises 
at least a type of protruding elements with respect to the 
general plane of the lower face. 

5 . A device according to any of the previous - ol a i-ms 
claim 1 , characterised in that the through opening (24) for 
the tool comprises at least one chamfered edge and preferably 
the rear rim (24') according to the forward direction of the 
device . 

6 . A device according to any of -the- previous claims 
claim 1 , characterised in that a deflecting member (15) is 
fixed to the frame, whereas the said member is placed at the 
rear of the ejection area of the cores so that the ejected 
cores (8) are thrown back onto the receiving member. 

7 . A device according to - any of the previous claims 
claim 1 , characterised in that the receiving member comprises 
at least along both its free lateral edges rims (21, 21' j_105) 
intended for maintaining the waste on the receiving member. 

10, A device according to any — q£ — feii@ — pr ev io u -s- 
- claims claim 1 , characterised in that the receiving member is 
modular, whereas the different modules (102,103,104,108,109) 
are connected together by dismountable joints (106,107). 

13 . A device according to claim 11 -ea? — SrS-, 
characterised in that the lower face of the rear section (104) 
comprises chevrons . 



14. A device according to any of the previous 
claims claim 1 , characterised in that flexible carpet is made 
of an elastomer material, in particular a reinforced material, 
advantageously a reinforced polyurethane material. 

15 . A device according to any of the previous 
claims claim 1 , characterised in that the receiving member 
(101) is divided to form longitudinal bands, extending from 
front to back, notably into two bands (108,109) hinged 
together by at least one dismount able joint (107) , 

16. A device according to any of the claims 10 to 
15 claim 10 , characterised in that the dismountable joint 
(106,107) consists of an elongated member linking rings that 
are staggered along the hinged edges of the transversal 
sections and/or longitudinal bands, whereby the said elongated 
member is a flexible cable, 

17 . A device according to any of the previous 
claims claim 1 , characterised in that it comprises a means 
enabling to unfold and/or to raise the carpet. 

18. Method for implementing a device for treating 
ool soil by aeration consisting in sampling cores from the 
soil with tools, then in storing them in the device of any of 
Jsiie — previous — claims claim 1 comprising a flexible carpet, 
characterised in that the cores ejected from the tools and 
falling onto the upper face of the flexible carpet, are stored 
(B') and in that the carpet rests on the soil by at least a 
section of its lower face. 



ABSTRACT OF THE DISCLOSURE 



A device (1,1') for treating the soil by aeration 
includes a frame (10,10') and tools (11, 12 , 11' , 12 M which are 
moveable and which perform core boring in the ground for 
aeration purposes, whereby the cores (8) are ejected from the 
tools, the device being able to be displaced and raised, 
characterized in that a receiving member (2,3,101) for the 
cores, having through openings (23) for the tools and integral 
with the frame, is disposed between the soil and the ejection 
area of the cores so that the ejected cores are stored therein 

(8M . The receiving member includes a flexible belt (2) which 
includes raised elements and/or elements in series of chevrons 

(25) enabling the core holes (7) to be filled with sand. The 
receiving member can be modular in a transversal and/or 
longitudinal direction and the modules (102,103,104,108,109) 
are hinged to each other (106,107) . Sand which accumulates at 
the rear of the device can be brushed afterwards . 
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Device and msthod for traating the soil by aeration with waste storage 

This invention relates to a device and a method for treating the soil by 
aeration with waste storage. It finds application in the treatment of soils within 
5 the framework of their aeration or decompaction and more especially sports 
facilities or lawns. 

In order to ensure good development of herbaceous plants on meadows 
or maintained lawns and, for example, on golf links, it is advisable to proceed 
regularly to aeration or decompaction of the soil. To this end, one uses vehicles 
10 that are generally towed and/or motorised with a great number of holtow 
needles, called hollow narrow spades. The hollow narrow spades are mobile 
H and are altemately and regularly Inserted in the stnW. as the vehicle moves. A 

^ holding down clamp can be provided between the hollow narrow spades. The 

2 narrow spades can be inserted by an essentiaily vertical motion, generally 

F! 15 caused by the transformation of a rotational movement into a translation 
f movement- The nan^w spades can also be inserted by simple rotetran, on tine 

m soil, of a ballasted vydieel carrying the sakl spades. In the latter case, the nanrow 

K spades are bent in relation to the diameter of the wheel in order to avoid a lever 

a movement detrimental to the soil- Apart from soil treatment operations, these 

20 devices are generally raised to enable their displacement without the narrow 
spades contacting tiie soil. The hollow narrow spades enable to extract cores 
from the soil, cores consiating of earth and vegetable? and corrooporiding roots. 
The core fomned pre>^ously in a hollow nantw spade is ejected during the next 
core boring, whereas the said core falls onto the soil. The ejection area can be 
25 situated at the end opposite to the lower end that penetrates Into the soil. 
However, most often, the ejection area is lateral and directed reanwards with 
respect to the fonward direction of the device, whereas a lateral tq^ening is 
provided along the narrow spade and the said narrow spade is oriented inside 
the device accordingly. In a second stage, these cores are collected and 
30 disposed of in order to clean the soil, whereby this disposal is particularly 
significant for golf links where the soil stiould nol exhibU any obstacles or 
, surface irregularities. Once such a devtee has passed, the soil therefore 



exhibits a multitude of core holes arranged regularly along the forward axis of 
the device. In order to 'erase' the core holes that are a source of embrittlement 
and irregularity, the treatment of the soil must be continued by spreading sand 
on the surface, whereas the said sand is then swept in order to fill in the holes 

This method exhibits however several shortcomings. As the treatmenl 
operations are mechanised, the vehicles used are relatively heavy and as they 
pass, the running gear may cause deformations of the soil and more 
particularly after core boring because of its embrittlement. These soli treatment 
techniques also call for several passes, a first for core boring, a second for 
collecting Uie cores and a third for spreading and brushing the sand in order to 
fill in the core holes. There follows a significant treatment duration during whioh 
the terrain cannot be used, not to mention the expensive cost of the treatment 

This invention enables to solve these problems thanks to a means of 
astonishing simplicity. 

The invention therefore relates to a method for treating the soil by 
aeration, whereas the device may move in translation and be raised, whereby 
the device comprise a frame and tools mobile with respect to the said frame, 
whereas the tools are intended for sampling cores in the soil, whereas the 
cores are ejected from the tools in an ejection area and stored in the said 
device. 

According to the invention, the device comprises a receiving member 
integral with the frame and arranged between the soil and the ejection area, 
comprising through openings for the tools, and exhtoiting an upper face and a 
lower face, whereas the said receiving member contains a flexible carpet 
resting on the soil by at least a section i part of its lower face, whereby the railing 
cores are stored on the upper face of the carpet. 

In various embodiments of the invention, the following means can be 
used, individually or combined in all the technically possible possibilities, are 
implemented; 

- the receiving member is fixed on the holding down clamp; 

- the receiving member is a flexible carpet, whereas the said carpet rests 
on the soil by at least one part of its lower face; 
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- tha lower face of the carpet comprises elements protruding with respect 
to the general plane of the lower face, whereby the protruding elements, for 
example, spikes, chevrons or others, that may be connected, are intended for 
distributing the sand that might have been spread over the soil; 

5 - the lower face of th© carpet comprises at (east a eortee of protruding 

chevrons, whereas the series of chevrons is aligned along an axis parallel to 
the fonrard axis of the device and passing through the axis of the 
conresponding core boring tool; 

- the through opening for the tool comprises at least a chamfered edge 
10 and preferably the rear edge according to the fonA/ard direction of the device, 

p which enables to do away with the passing of the sand that might have been 

D spread over the soil, toward the upper surface of the said carpet; 

03 - the through opening for the tool comprises at least an elevated edge, 

g which enables to do away with the passing of the sand that might have been 

W 1 5 spread over the soil, toward the upper surface of the said carpet; 

H ' - the receiving member is a rigid tray; 

^ -the rigid tray is- hinged to the frame in order to tip the stored cores when 

K the device is raised; 

5 - a deflecting member ij? fixed to the frame, wherejjs the fif^'id membpr is 

20 placed at the back of the ejection area of the cores so that the ejected cores 
are brought back to the receiving member; 

* the receiving member comprises at least along both its free lateral 
edges, rims intended for holding the waste on the receiving member; 

- at least a section of the rims intended for holding the waste on the 
25 receiving member comprises notches, enabling more particulariy in the case of 

a carpet, to fold or bend th« ,^aid carpet; 

- the rim comprises an L-shaped band, v^^ereas the side in contact vwth 
the carpet is substantially flat and the free side is corrugated. 

In an embodiment, the receiving member, rigid tray or flexible carpet, is 
30 specific to the mobile tools. The layout of the through openings is then suited to 
the spacing of the tools or the worthing units. Receiving members corresponding 
to such or such type of tool should therefore be realised. 



Besides, the receiving member is subject to sqU friction and hence to 
wear; it may also be damaged because a tool has broken or deviates or 
because an obstacle has been encountered. 

It IS therefore necessary to have an important stock of receiving 
members, which increases the cost. 

In an advantageous embodiment, the receiving member is modular, 
whereas its diverse constitutive modules are linked together by dismountable 
joints. 

This embodiment may also exhibit the following characteristics, 
considered individually or in combination: 

- the receiving member is divided from front to back according to the 
forward direction of the device, into at least three sections, corresponding 
respectively to a front section, an intermediate section and a rear section, 
whereby the intermediate section corresponds to the area of the through 
openings for the tools, whereas ^e three sections are hinged together by 
dismountable joints; 

- th^front section is fixed to a front roll; 

- the intermediate section is fixed to a holding down clamp; 
' the receiving member is a flexible carpet or a rigid tray; 

- at least one of the sections of the receiving member is a flexible carpet; 

- at least one of the sections of the receiving memt>er is a rigid tray; 
' the lower face of the front section is substantially smooth; 

- the lower face of the intermediate section comprises bulges or spikes, 
for example of a lieight comprised between 2 and 10 mm, preferably in the 
order of 4 mm; 

• the lower face of the rear section comprises chevrons; 

' at least one section made of a flexible carpet is made of an elastomer 
material, in particular a reinforced material, advantageously a reinforced 
polyurethane material; 

- the receiving member is divided into at least two bands hinged together 
by at least one dismountable Joint; 
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- at least one section is divided into at least two bands hinged together 
by at least one dismountable joint; 

- the dismountable joint is flexible; 

- the dismountable joint consists of an elongated member linking rings 
5 staggered along the hinged edges of the sections and/or bands; 

- th9 hinged rod is a flexible cable 

The modularity of the device according to the invention may therefore be 
provided along two axes. A fii^t modularity consiste in dividing the receiving 
member transversally with respect to the forward direction of the de\^ce into 

)Q several sections, for example three sections, hinged together. A second 
modularity consiste in dividing the receiving member perpendicularly to the first 
modularity to form longitudinal bands hinged together and extending from front 
to back. Finally, these modularities may be combined, since one or several of 
the transversal sections forming the receiving member, can be divkted into 

15 bands: 

- the device comprises a safety means preventing the tools frwn coming 
down when the carpet is folded under the tools; 

the carpet can be folded up for example due to the unloading of the stored 
cores thanks to the lifting of the tools, reverse motion and subsequent tipping of 
20 the cores; 

- the safety means comprises an optical sensor and the carpet exhibits a 
contrast with respect to the soil, whereas the optical sensor is arranged to 
detected the presence of the carpet under the tools; 

- the c*irpet IS coloured and the optical sensor exhibits ^!^ WHv^ilenglh llHei 
25 centred on the colour of the carpet; 

- the device comprises a first means enabling at least to unfold &ie 
carpet substantially flat on the soil; 

the first means is useful to spread or unfoki the carpet after unloading the 
stored cores, whtoh opei^tbn causes the carpet to fold up; 
30 - the first means cornprises at least a cable linked to the end of a shaft 

integral with the frame of the device, whereas the said cabte is also fixed 
toward the rear end of the carpet; 
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• the cable can be lengthened or shortened by a control, whereas tiie 
said control can be mechanical, hydraulic, electrical; 

- the shaft 15 mobile in rotation around an interconnection point of the 
shaft on the said frame, whereby the said rotation is provided by a control, 

5 whereas the said control can be mechanical, hydraulic, electrical; 

- the cable is fixed and the shaft is mobile in rotation; 

- the cable can be elongated or shortened and the shaft is fixed; 

- the cable can be elongated or shortened and the shaft is mobile in 
rotation; 

10 * the shaft of the first means can be elongated or shortened; 

- the first means enables moreover to raise the carpet so that the latter 
does not rest on the soil any longer when the tools are raised and the soil 
treatment operations are finished; 

raising the carpet enables the device to move freely over roads or others 
i5 without the carpet slipping on the soil; 

- the device comprises a means for unfolding and/or raising the carpel 
The invention also comprises a method for implementing a device for 

treating the soils by aeration, consisting in sampling cores in the soil using tools 
and in storing them in the device according to the previous characteristics and 

20 comprising a flexible carpet. The invention suggests to store the cores ejected 
from the tools and falling on the upper face of the flexible carpet and also to 
leave the carpet rest on the soil by at least one section of its lower face. 

Soil can be sanded previously to core boring. The word previously' 
means that the sanding operation takes place from a previous pass of a vehicle 

25 or that the sanding takes place ahead of the core boring with the same vehicle 
that performs this core boring. Thus the soil treatment can be provided in two or 
in a single pass. In a preferred embodiment, sanding takes place previously to 
core tK)ring. 

According to an advantageous embodiment sweeping or brushing, both 
30 words being synonymous, takes place at the rear of the receiving member, for 
example using a bnjsh focated at the rear of the devk:e. 



Thanks to this invention, while enabling to store cores, the operator does 
not need to come back and collect the cores on the soi{ as it is the case in the 
conventional technique. The invention also enables to improve the efficfency of 
the soil treatment methods by modifying various steps of the method, lining a 
5 flexible carpet is particularly interesting since the carpet can follow the 
irregularities of the terrain and thus enables better distribution of the sand in the 
core holes in case when sanding takes place previously, i.e. before or ahead of 
the core boring. The flexibiitty of the carpet enables better distribution of the 
cores that are stored on the upper face of the carpet since the defomiatlons of 
10 the carpet when it slips on the soil, prevent the accumulation of too significant 
limited batches. The flexibility of the carpet can be provided by various means: 
either the use of a flexible material in itself or, possibly in combination, by a 
particular arrangement of a rigid material and for example metal parts hinged 
together, metal lattice, metal coat of mail, ... The coat of mail is contemplated 
15 since sand and/or other small-^zed eiennents that would be passed over the 
upper face of the carpet may then pass over the soil again through the carpet 

Finally, the invention also relates to a method for treating the soils by 
aeration in which cores are sampled from the soil by a core boring device and 
stored in the said device and according to which soil sanding takes place 
20 previously to core boring. 

This invention will be illustrated better without being limited whatsoever 
by ttie following description, with reference to the appended drawings on which: 

Figure 1 represents the carpet device as a side view in operating phase; 

Figure 2 represents the carpet device as a side view in unloading phase; 
25 Figure 3 represents an expk)ded perspective view of tiie assembly of a 

carpet on the holding down clamp; 

Figure 4 represents a perspective of the upper fece of a carpet; 

Figure 5 represents the lower face of a carpet; 

Figure 6 represente a cros&^secUonal view of a carpet at the level of a 
30 through opening; 

Figure 7 represents the device v^th a rigkl receiving memt>er as a side 
view in unloading phase; 
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Figure 8 represents a roll or disc treatment device; 
Figure 9 represents a disc treatment device; 

Figure 10 is a perspective representation of a receiving member in 
several transversal sections; 
5 Figure 1 1 is a perspective representation of a receiving member witfi 

iongitudinai bands; 

Figure 12 is a perspective representation of a receiving memt>er with 
transversal sections and iongitudinai bands; 

Figure 13 details a type of joint for Unking the sections and/or bands of 
10 the receiving member of figures 1 0 to 12; 

Figure 14 represents a device comprising means for unfolding and/or 
raising the carpet. 

On figure 1, a dexrice 1 according to an embodiment of the invention 
comprising a flexible carpet 2 is towed by a tractor 9. The carpet can be made 

15 of any resistant and flexible material and preferably of synthetic material, 
reinforced or not. The device moves fonward over a heri^aceous soil, for 
example a sporting ground. A chassis 10 covers and carries the actuating 
means of the mobile tools 1 1 carrying the hollow narrow spades 12 intended for 
performing soil core boring. Unking is made by linking rods 91, 91' and the 

20 mechanical energy is transmitted to the tractor 9 to the actuating means via a 
power take-off shaft 92. 

On Figure 1, the device is in operating mode, where the frame 10 is 
lowered and the roll 13 Is resting on the soil. The roll 13 may be provided on a 
pin with adjustable height in order to adjust the height of tfie frame 10 in relation 

25 to the soil and hence the core depth. In a preferred embodiment, the carpet 2 is 
fixed to flie frame 10 on the holding down clamp 14. The carpet is fixed to the 
tower face of the holding down clamp and in the most ueual operating mode* 
the carpet is applied to the soil on the larger section or the whole of its lower 
surface since generally, and In flie absence of a carpet^ the holding down 

30 damp 14 slips on the soil. A single hollow narrow spade 12 is represented for 
reasons of simplification. The nan^ow spade 12 is here inserted into the soil. At 
right angle to each narrow spade, the receiving member comprises through 



openings 24 for nan^ow spades. As the narrow spades are hollow, core boring 
can be made on a regular basis. The core 8 from a previous core boring is 
ejected during the following core boring. As the device progresses, with th^ 
tractor 9 in forward gear, core holes 7 are performed regularly. The cores 8 
ejected from the hollow narrow spado$ are $tored 8' on the receiving member 
or carpet 2. At least two lateral rims 21 are provided along both free edges of 
the receiving member in order to hold the cores 8 stored 8' on the said member 
and prevent them from escaping from the said and 'soiling* the soil. In a 
preferred embodiment and In flie case of a carpet, the substantially rigki rims 
comprise notches or cut-outs or any other means enabling the carpet to modify 
rts $i^hape according to the surface of the soil, while allowing for retention of the 
cores 8 stored B\ These notches or cut-outs may fomi elements with 
ovedapping edges, enabling to maintain continuous retention during folding 
operations or not These means with notches are also intended for enabling the 
carpet to bend and fold during the unloading phase. The rear edge of the 
receiving member may also comprise a rirri 2V (figure 4)^ 

The cores 8 can be ejected with certain energy, whereas a deflector 15 
is provided at least at the rear of the ejection area in order to drop the cores 8 
on the receiving member. The deflector may be a rigid or flexible element and 
is fixed to the frame 10; it may extend laterally as represented on figure 1 , 

On figure 2 the device 1 of figure 1 is represented In its unloading phase, 
in which the frame 10 Is in raised position and the tractor in reverse gear. 
Thanks to the flexibility of the carpet 2 and to notches or others of the lateral 
rims 21 , the carpet folds up and tips the cores 8 onto the soil. 

Figure 3 Illustrates how the carpet 2 is attached to the holding down 
clamp 14. The carpet 2 comprises through openings 24 for the narrow spades 
at right angle thereto. Any type of attachment may be used, for example bolting 
one (or several) holding down plate 23 on the holding down clamp at least 
ahead of the area of the openings 24 and behind that area. 

Figure 4 represents the carpet 2 seen from above in perspective in order 
to visualise the series of through openings 24 for the narrow spades and the 
rims 21 and possibly 21', 
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Figure 5 shows the characteristics of the lower surface of the carpet 2 
essentially in contact with the soil. Series of chevrons 25 are regularly arranged 
on that lower surface. The chevrons are protruding with respect to the general 
surface of the carpet 2 and are intended for guiding the sand that might have 
been spread previously on the soil before core boring, towards the coro holes 7 
in order to fill them up- In this view and in this particular embodiment, the series 
of chevrons 25 are provided along axes 25' passing through the openings 24 
and therefore the axis of the corresponding narrow spade. It is however 
possible in other embodiments to provide protruding elements on the lower face 
of the de>rice, carpet or rigid tray, of another type and for example spikes, toes, 
triangular, rectangular shapes in all their possible orientations enabling 
spreading and/or guiding of the sand. Several types of elements can be 
associated and for example spikes arranged ahead of the chevrons according 
to the operational forward direction of the device. 

Figure 6 shows the chamfered edge 24', provided in the through opening 
24 in order to prevent the sand that might have been spread on the soil to 
migrate toward the upper surface of the carpet, as a cross-sectional view atong 
an axis 25', That same figure shows one of the rims 21 arid Uie Uieviurib aie 
seen on diverse planes. 

Figure 7 represents a particular embodiment where the receiving 
member consists of a rigid tray 3 attached to the frame 10. The tray 3 Is 
an-anged at such a height that it is situated between the soil, on which it may 
possibly rest directly and slip or indirectly by a running gear, and the ejection 
area of the cores 8, In a preferred embodiment, a joint 35 enables tipping and 
disposing of the cores stored on the tray when the device Is raised and the tray 
is released. This joint can be placed in any position enabling to store the cores 
during the treatment and to tip the said. On the figure, the joint 35 is provided 
on the holding down clamp 14, however it is contemplated within the framework 
of the Invention that the tray and the holding down clamp become a single part. 
It is also considered that the joint, instead of being ahead of the tools, is placed 
laterally, whereas the emptying is then perfonned sideways instead of 
reanA^ards. At least two rigid rims 31 are arranged along the lateral rims of the 
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tray 3. A running means 32 is preferably arranged towards th© end of the tray. 
A retaining means enabling to release the tray for unloading consists, for 
exemplification purposes of a retaining toe 34 and a releasing lever 33. Any 
otfier control means of the tray 3 Is contemplated within the framework of the 
invention, passive, with or without a spring-loadied elastic recall device or ottier, 
or active with a hydro-pneumatic, pneumatic, electrical control or other. 

This invention can also be used with aeration devices comprising hollow 
narrow spades carried by a cylinder or by a series of parallel discs mounted on 
a towed frame or an automotive frame as represented diagrammatically on 
figure 8. A device 1' of the roll-type 1 1 ' on which a ballasted roll or a roll applied 
under pressure on the soil by active means, comprises on its surface hollow 
narrow spades 12' that are bent. The receiving member 2 is fixed to the frame 
10'. The through openings are of sufficient length not to be an obstacle to the 
rotation of the narrow spades 12'. In that type of device, the displacement of the 
frame suffices to perform tiie core boring. 

Figure 9 represents an exploded view of another disc-type device 
carrying hollow nan-ow spades, A section of the discs is not represented for 
better visualisation of the carpet. Only the wheel on the background 16 is 
shown, whereas the symnnetrical wheel at the front has not been represented. 

Figure 10 illustrates a first modularity mode of the receiving member of 
the device. The receiving member 101 is divkled transversally with respect to 
the displacement direction of the direction, into three sections, a first so-called 
front section, a second so-called Intermediate section 103 and a thirel so-called 
rear section 104. The ftont section 102 Is linked to the intemiedlate section 103 
via a dismountable joint 106. The intermediate section 103 is linked to the rear 
section 104 by another dismountable joint 106. The front section 102 is 
intended for attachment to the chassis or, preferably on the members linked to 
the roll provided ahead of the core tools. The front section 102 can be a flexible 
carpet or a rigid tray. 

The intermediate section 103 is drilled with through openings 110 for the 
core tools. The intennediate section 103 can be attached to holding down 
clamps, but it can also be left dear in order to hug the soil. The intennediate 
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section 103 is preferably a flexible carpet of reinforced synthetic material and 
for example of the type Implemented in conveyor belts. The intermediate 
section may comprise protruding elements on its lower face and in a preferred 
embodiment spikes of 2 mm to 10. mm in height, preferably approx- 4 mm in 
height. 

The rear section 104 is preferably a flexible carpet surrounded by a rim 
21 , 21', 105 intended for maintaining the cores stored on the receiving member. 
In the case of a carpet, the rim 21, 21', 105 is a flexible device enabling folding 
the carpet up when tipping the stock of cores when reversing the devrce. In a 
preferred embodiment, the rim is a profiled band of relatively flexible and L- 
shaped synthetic material whose free side is undulated and the side in contact 
with the carpet is substantially flat in order to be glued, riveted or allacheU by 
any other means thereto. The undulation of the dear side ensures the 
necessary flexibility enabling to fold the carpet. Within the framework of the 
invention, it is contemplated that the rim 105 extends substantially along the 
receiving member and for instance to the front along the edges of the 
intermediate section 103 or even more to the front along the front section 102. 

The rear section 104, preferably made of reinforced ppiyurethane, 
comprises at its lower face protruding elements and preferably chevions. 

As the three sections 102, 103, 104 are Independent and connected 
together by dismountable, preferably flexible, joints in the case of a carpet, it 
suffices to use the specific intermediate band 103 of the tools implemented in 
the device. BeskJes, a particularty resistant material and/or a material 
comprising chevrons and hence relatively expensive can be used for the rear 
section only, since the other sections are made with more conventional and 
therefore cheaper materials. 

Figure 1 1 illustrates a second modularity mode of the receiving member 
of the device. The receiving member 101 is divided into four longitudinal bands, 
two lateral bands 108 on the sides and two middle bands 109. In other 
embodiments, the number of bands may be different. Dismountable joints 107 
connect the different bands. In the case of a carpet, the joints are preferably 
flexible. 
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Figure 12 Illustrates a third modularity mode of ttie receiving member of 
the device resulting from a combination of both previous modes. The receiving 
member 101 is divided simultaneously into three transversal sections and into 
longitudinal bands. In other embodiments, only a section can be divided into 
bands, for example the rear section. As the rear section is made of a 
particularly resistant material and/or a material comprising chevrons, it is 
preferable in case of tear, wear or other problem, to replace only a minimum 
surface of the receiving member. 

In an embodiment, the front section 102 will not be divided into bands, 
since they are litHe subject to wear and/or they may be made of a resistant 
material. 

Figure 13 details a type of dismountable and flexible joint that can be 
used more particularly for a carpet. This Joint conslste of links arranged and 
riveted, so-ewed or other, to the rim of the sections and/or bands to be 
assembled. For the assembly, the opposite links are staggered, whereas their 
rings 113 are placed along a single axis along which an elongated element 
such as cable 112 has been inserted. Both ends of the cable comprise means 
enabling to block the cable so that ft cannot slip out of the rings during the 
treatment of the soiL As the different finks are independent elements attached 
to the carpet and a flexible cable Is used, the dismounteble joint is fle?dble and 
the carpet may adapt to the irregularities of the ground. 

Figure 14 enables to visualise a device comprising means for unfolding 
and/or raising the carpet On that figure, the device is unloading the cores, 
vrfiereas the device has been raised and moved backwards. The carpet is 
therefore unfolded and a section of the former is therefore situated under the 
core boring tools. It appears therefore that rf the operator lowers the device at 
that time, the carpet may be damaged by the tools. 

In a first embodiment not represented, it is therefore contemplated to 
employ a sensor informing the user and/or preventing the device from falling 
when the carpet is folded under the tools. The sensor is preferably an optical 
sensor arrangement substantially in the area of the tools and oriented 
downward. In order to facilitate the detection, the carpet is made of a material 
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of natural colour or in black or coloured so that it exhibits a very importent 
contrast vwth the soil. For example, the carpet may receive a coat of ted cmt 
yellow fluorescent paint that jars against a conventional herbaceous soil. The 
sensor may comprise a filter (»ntred on the colour of the carpet to be detected. 

In another embodiment, active means are available to spread the carpet 
at least. These means are at least a cable 26 and a shaft 27 Integral with the 
frame. The cable that is attached to the rear end of the carpet 2 is also integral 
with the rear end of the shaft by a fixed attachment in case when the cable Is of 
constant length or by a sliding or winding means, for example a gear or a 
pulley, in case when the cable length between the point of attachment to the 
carpet and the end of the shaft can be shortened or elongated by a control. The 
shaft 27 can also be fbced or mobile in rotetlon in order to enable spreading as 
well as lifUng the carpet. It is also contemplated that the shaft may be 
lengthened. This shaft can also be common with a swe^ing device towed with 
the device and anranged on the rear section of the carpet. The shaft 27 can be 
single, for example a fork integral on both sides with the frame or a single shaft 
integral In a middle point with the frame or, still, implemented in pair. In a 
preferred embodiment, two shafts 27 arranged laterally are implemented and 
two cables are attached towards both rear and lateral ends of the carpet as 
represented on figure 14, 

The devi<% as it has just been described can involve a flexible caipet for 
each of the three sections. It is also contemplated without departing from the 
fram^ork of the invention that one or several of the sections are rigid, w^reas 
the receiving member is totally a rigid tray or a combination of rigid and flexible 
members. For example, the front and intennediate sections are rigid and the 
rear section flexible or. still, the front section is rigid and the Intennediate and 
rear sectk>ns are flexible. 

For exemplification purposes of materials useable for the realisation of a 
flexible carpet, one may quote the bands NNT 20 ECDV, NAK 12 EHDV, FAR 
12 E of the company HABASIT France S.A., hinged by 'alligator' staples, 
whereas the corrugated rims intended for containing the cores are made of 
rubber and approx. 80 mm in height. 
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This invention can be used according to diverse treatment methods for 
herbaceous soils consisting in perfomiing aeration, then in spreading sand and 
in distributing the said so that it fills rn the core holes. This invention Is also 
useable according to a method in which aeration, collection and disposal of the 
cores are performed simultaneously during a single pass. Finally, this Invention 
can also be used according to a new method in which aeration, collection, 
disposal of the cores and filling the core holes with sand are carried out 
simultaneously during a single pass. The invention makes the sanding 
operation possible before core boring and collection, thereby limiting to two, 
possibly one, the number of passes of the vehicles. The sanding at the front 
can be perfonned by any means. Generally, sand Is spread over a substantially 
uniform thickness. However in other embodiments, sand spreading can be 
made via ducts connected to a sand tank and opening up substantially ahead 
of the hollow narrow spades, for instance after the fashion of the sanding 
vehicles used on railways. In a preferred embodiment, the ducts open up 
slightly sideways with respect to the narrow spades so that core boring is 
canried out in a non-sanded area thereby reducing the wear and the 
consumption of sand. It is also possible to sand just behind the narrow spades, 
whereby the ducts then go through the carpet or the tray. The presence of the 
chevrons guiding the sand downstream towards the holes also enables 
substantial sand savings It is also possible to use at the rear of the storage 
device of the invention a conventional bmsh for distributing the sand. 

In a prefen-ed embodiment of the soil treatment method using the device, 
sanding takes place during a first pass before core boring. Thus In two passes, 
it is possible to treat the soil, contrary to the conventional techniques vrtiere at 
least three passes were necessary to aerate, then to collect the cores and 
finally to spread and to distribute the sand. As the number of passes is 
reduced, the deformations of the soil under the effect of the vehicles are 
tiiereby reduced. 

This invention can thus be used according to diverse methods for 
treating herbaceous soils end, for example, according to a method in which 
aeration, collection, disposal of the cores and filling the core holes with sand 
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are performed simultaneously during a single pass, whereas a brush is 
provided at the rear of the device for sweeping the sand. 

The embodiments and implementation examples of the invention that 
have Just been described are purely informative and may not limit the extent 
thereof in any way. 



17 



CLAIMS 

1 . A device (1 , 1*) for treating soil by aeration, whereby the device may 
move transversally and be raised, the device comprises a frame (10, 10') and 
tools (11, 12, ir. 12*) mobile with respect to the said frame, the tools are 
intended for sampling cores (8) in the soil, the cores are ejected from the tools 
in an ejection area, and stored (8 ) in the said device, characterised in that it 
comprises a receiving member integral with the frame and arranged between 
the soil and the ejection area, comprising through openings (24) for the tools, 
and exhibiting an upper face a lower face, whereas the said receiving member 
comprises a flexible carpet (2, 101) resting on the soil by at least one section of 
its lower face, whereby the falling cores are stored on the upper face of the 
carpet 

2. A device according to claim 1, characterised in that the recerving 
member is attached to a hdding down clamp (14). 

3. A device according to claim 1 or 2, characterised in that the lower face 
of the carpet comprises at least a typ^ of protruding elements with respect to 
the general plane of the lower face. 

4. A device according to claim 3, characterised in that the lower face of 
the carpet comprises at least a series of protruding chevrons (25), whereby the 
series of chevrons is aligned along an axis (25') parallel to the fonward axis of 
the device and going through the axis of the conresponding core tooL 

5. A device according to any of the previous claims, characterised in that 
the through opening (24) for tfie tool comprises at least one chamfered edge 
and preferably the rear rim (24') according to the forward direcfion of the 
device. 

6 A device ^according to any of the pn^viou<% claims, characterised in that 
a deflecting member (15) is fixed to the frame, whereas the said member is 
placed at the rear of the ejection area of the cores so that the ejected cores (8) 
are thrown back onto the receiving member. 

7. A device according to any of the previous claims, characterised in that 
the receiving member comprises at least along both its free lateral edges rims 
(21, 21' 106) intended for maintaining the waste on the receiving member. . 
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8. A device according to claim 7, characterised in that at least a section 
of the rims intended for maintaining the waste on the receiving member 
comprises notches. 

9. A device according to claim 7, characterised in that the rim comprises 
an L-shaped band, whereas the side In contact with the carpet is substantially 
flat and the free side is corrugated. 

10. A device according to any of the previous claims, characterised In 
that the receiving member is modular, whereas the different modules (102, 103, 
104, 108, 109) are connected together by dismountabte jointe {106, 107). 

11. A device according to claim 10, characterised in that the receiving 
member is divided transversally wth respect to ttie progress direction of the 
device in several sections, notably into at least three sections corresponding 
respectively to a front section (102), an intermediate section (103) and a rear 
section (104), whereby the intenmediate section corresponds to the area of the 
through openings (100) for the tools, whereby the three sections are hinged 
together by dismountable joints (1 06), 

12. A device according to claim 11, characterised in that the lower face 
of the intemiediate section (103) comprises bulges or spikes for example 
between 2 and 10 mm in height, preferably in the order of 4 mm. 

13. A device according to claim 1 1 or 12, characterised in that the lower 
face of the rear section (104) comprises chevrons. 

14. A device according to any of the previous daims, characterised in 
that flexible carpet is made of an elastomer material, in particular a reinforced 
material, advantageously a reinforced pofyurethane material. 

15. A device according to any of the previous claims, characterised m 
that the receiving member (1 01 ) is divided to form longitudinal bands, extending 
from front to back, notably into two bands (108, 109) hinged together by at least 
one dismountable joint (107). 

16. A device according to any of the claims 10 to 15, characterised in 
that the dismountable Joint (106, 107) consists of an elongated member linking 
rings that are staggered along the hinged edges of the transversal sections 
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and/or longitudinai bands, whereby the $ard elongated member is a flexible 
cable, 

17. A device according to any of the previous claims, characterised In 
that it comprises a means enabling to unfold and/or to raise the carpet, 

18. Method for implementing a device for treating sol by aeration 
wnsjjsting in sarripling cures from the soil with tools, then in storing them in the 
device of any of the previous claims comprising a flexible carpet, characterised 
in that the cores ejected from the tools and falling onto the upper face of the 
flexible carpet, are stored (8') and in that the carpet rests on the soil by at least 
a section of Its lower face. 

19. A method according to claim 18, characterised in that soil sanding is 
made previously to core boring. 

20. A method according to claim 19, diaracteiis>ed in thai sweeping or 
brushing takes place at the rear of the receiving member (2, 101). 

21 . A method for treating the soH by aeration in which cores are sampled 
from the soil by a core boring device and stored in the said device, 
characterised in that soil sanding is performed previously to core boring. 




FEUILLE DE REMPLACEMENT (REGLE 26) 



wo 00)78122 



FCt7FBD0/01678- 



2/10 




FEUFLLE DE REUPLACEMieNT (REGLE 26} 




FEUiLLE DE REMPLACEMENT (REGIE 26) 



v/owmva 



PCT/FR0<M»I678 




24 24' 



,21 ..25. 
F1G.5 




FIG,6 



FEUiLLE DE REMPLACEMENT (REGLE 26) 



WO0(U78122 



PCT/FR0a»1678 



5/10 




FEUILLE DE REMPLACEMENT <REGLE 26) 




FEUILLE DE REMPLACEMENT (REGLE 26) 



WODCW8122 



7/10 




FEUiLLE DE REMPtACEMENT (REGLE 26) 



wo 00/78122 



8/10 





FEUIL.LE DE REMPLAQEMENT (REGIE 29) 



wo 00/78122 



PCT/FR0W91C78 



9/10 




FEUILLE DS REMPLACEMEHT (REGLE 26) . 



WO(KV78m 



PCT/PiUW/Q1678 



10/10 




FEUILLE DE REMPLACEMENT (REGLE 26) 



Fax enis p*r I 8X474X5263 



M->A4 15/12/01 18:31 



■ 33(0) 1 53 04 64 00 

COMBINED DECLARATION AND POWER OF ATTORNEY 



As a below named inventor^ l hereby declare thai 

My re$idence^ post office address and citisenship 4^e as sttt^d below n^t to my name. 



I believe I the orsginai^ firn and sole inventor (ff only 
and joint inventor Of plural nam^s ere Usted below) 4f the 
3 patent i$ sought on the invention entftled: 

Device and aetliotf for treating the so 



the specification of which: (check on^ 

R(CVLAR OR mpN APPLIC4TPON 
[ ] is attached her^ 
i ] was filed on 



Fg: 



one name is jisted bcdow) or an original^ first 
subject matter which isclaimed and for which 



1 hj aeration vith va^te storage 



and was an tended on 



(if applicable). 

PCT FILID APPUCATION £9|fff«NG MATiONAl STAGE 
was described and dlalmeo in 



FCT/yR00/QI678 



and as amended on 



nternation^l application No, 
filed qn the 16th June 2000 
' Of any). 



as ^plication Serial No, 



i hereby $t^e tfiat ( have reviewed and understand the contei 1(1 of the ebove*ideritified specfftcttSoh^ iiKrlMdlng the dalms^ 
as amended by any amenttment referred to above. 

I acknowledge the duty to ^sclo^e fnform^lon which is tnafceriiil t6 patencabffify as defined in Tftle 37^ Code Of Federal 
Regutations, 

FRlOailVctAIM 



I hereby claim foT^ij^n prloriiy benefits under 35 USC 1 19 o 

lifted below and have also idencified below any foreign ^pficatlon for^^atent Of inventor's certificate having t filing date 
before that of the appHcatton on which priority is claimed. 

PRIOR FOREIGN 



Country 


Application 
Number 




Dale of Filing 
Way, month, year) 


Priority 
Clarmed 


FRANCE 


99 07782 




18tb J?n» ^999 


U» 


1 FRAHCB , _ 


— t>Q pftfiQft M 









I 

any foreign appiicationts) for patent or inventor's oerttfic«te 
cation for patent o 

yPUCATkON(S) 



(Q^hfe 9hi» fi9ft any tfimiS9 ^ortwrnmn^ f^oiM^.; 



I hereby claim the benefit under 35 USC 120 of any Unitec 
m?iUei of each of the claims of this application is not ^isc)o$e< I 
by the first pangraph of 35 USC 112,! ad^nowledgc *e du^ 
defined in Title 37 Code of Federat Rea^'ations fil .56 wtti 
and the national or PCT fniemational filing date of this 



SWes applicationCs) listed below and, jnso^as the subject 
in the prior United States wticatf on in the manner pio^ded 
r to disclose information which is material to patenti^ility as 
se wttich b^^e avullahlft b^lwaen the filing date of the priorapptication 
ap^ication: 



lAWieauon^ansfNo-t 



19lalw»-paianiiidr p^ndMpu aevi^ad) 



Fax onis par : B14741.5263 



33(0)1 S3 04 64 



M-XH 15/U/Bl 18:31 ¥9- 4 



POWOtOFA'lORNEV 

TSe gmtersi^riftd hereby authorizes thft U-S. 9ttomfy or ijmt wned >iei«;h to lecept apd WJow iojiructionj from 

„, ^ wy.wfiorr to In aten «fi 1 tt Pttw« and Tfadem»ric Office feKar<iins thi» «i»ltc«Ion 

without direct commvnicttion between the U.S. Forney or 9t fnl the, undersigned. In the event of » charwe in ^e 
person* from whom ifwruciionj may betaken, the U.S. wtofney c r igentnamW herein will be $9 notWtd by the vn4»r$igned. 

As a named inventor, i hereby appoint the following at omey(s) to'prosecute thi$ application and transact 
all business in the Patent and TrademaHc Office connec ed thetewith: Robert J, PATCH, Res. No. 17355 
Andrew |. PATCH, Reg. No,J2jm. R<*ert F. HARDEST, Reg. No,.254S0, BenoilOwFEl, R«JSte^ 
- 35 fP4 L trie JENSEN,- Reg. No. il^S^md ThDmai W. PEltKlNS, Reg. No.:324S7, c/o Y OUNG & ' 
THOMPSON, Second Floor, 745 South 23rd Steeta^ Arlin^^ Virginia 22202 ^ 



Addr^ all telephone calls to Young & Thompson ; 



703/521-2297. 



I hereby declare that all statements madft herein of m f own knowledge are true and that all statements 
made on information and belief are belt^VBd to bfr tijue; and forther that these stdternents were iti^de 
with the knowledge that willful false statements ar d the like so made are punishable by fine or 
rmprisonment, or both under Section 1001 of Title 1 1 of the United States Code and that such willful 
f^fse statements may /eopardize the validity of the aj jplicafion pr any patent issued therein. 

f Full name of sole or fir?t inventor: hoei gabakd 
Inventors signature 

Residence: w rue^'Tfiril? Janvier, 92380 gjjkCHgS 
France 

Pom Office Address; «^ above 



full name of second joint inventor, if any; 




inventor's Signature ^ 
Post Office Address: 



f^ull name of third joint inventor. If any: 



0»e I if t^itf^mhe foo / 
Citizenship; French 



Date 



Citizenship; 



Inventor's signature ^ 

Residence: 

Povt Office Address: 



o«ite 



Citizenship: 



